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Abstract. Single crystal superalloys are an important material for manufacturing aero-engines and gas turbine hot-end
turbine blades. However, the presence of corrosive gas in the working environment of single crystal blades seriously affects
their service life. This paper reviews the development of nickel-based superalloys in recent years, focusing on the hot
corrosion behavior of single-crystal superalloys. According to the typical applications and real service conditions of single
crystal superalloys, the molten salt corrosion mechanism model, stress corrosion and hot corrosion fatigue, and the
orientation of anisotropic hot corrosion behavior are introduced. The methods for improving the hot corrosion resistance of
single crystal superalloys are introduced from four aspects: composition regulation, the addition of rare earth elements,
anti-corrosion coating, and surface modification technology. Finally, based on the analysis of the existing research results,
the challenges in the research of hot corrosion of single-crystal superalloys are summarized, and possible research directions
in the field of hot corrosion behavior of single-crystal superalloys in the future are also proposed.
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Fig.3 Typical morphology of as-cast single crystal superalloy and microstructure of single crystal superalloy after standard heat
treatmentt”
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Fig.4 SEM images showing the changes of CMSX-4 hot corrosion scale with test time!™¥
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Fig.5 The schematic of the process of hot corrosion induced by molten sulfate salts®
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Fig.6 BSE images of corrosion attack under static load™"

[22-26]

. Cockings ™ , , C 7o
RR1000
;Hendery & ,
RR1000

’ ’

(Thermal corrosion fatigue, TCF),

’ 7 (TCF) 26
5 Fig.7 The schematic diagram describing crack propagation
behavior during thermal corrosion fatigue (TCF) ¢
, o Liu #7 , NaCl
o , , ,Cr.Ta,. W
. Brooking ! , ,
CMSX-4 o
o ] b
o Chen o



¢ $10/2022 , <847
R R - Montero P
[28-31]
b o ’ I
, I o
5 ,<001> A )
: ,<001> . . (110)
,<001> 0 , ,

; ( ) (100) o

° ) {100} {110}
[001] 0 , ,[001] 0 ., {100} {110}

{100} 26° {210}
’ ’ o Wel Bl
, 3 : 750 C  Na,SO,/NaCl
(001).(011) (11D ( 8 o 3
° ; 9 0
(Atomic packing density, APD) ,  (100) (110) ,(210)
] b APD b b
28]
,Liu ™ DD5 (210)>(100)>(110),
Y Y
3
8 3 ) °

Fig.8 Schematic illustrations of single crystal superalloy
specimens with three different crystallographic orientations®!

’ o



Vol.43 No.10

<848 FOUNDRY TECHNOLOGY Oct. 2022

99y v o
Fig.9 SEM images of the cross-sections and schematic illustrations of the lattice arrangement of interfacial structure of the phase
boundaries between v’ and y phases®"
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